The first report of a Philadelphia chromosome and BCR/ABL rearrangement positive myeloproliferative disorder in a child with thrombocythemia TO 
THE EDITOR
Chronic myelogenous leukemia (CML) is a chronic myeloproliferative disorder (CMD) characterized by the presence of the Philadelphia chromosome (Ph 1 ) in more than 95% of patients. The Ph 1 chromosome is caused by reciprocal translocation t(9;22)(q34;q11) which results in rearrangement of the BCR and ABL genes. In children under 5 years of age, Ph 1 positive CML is rare and accounts for 3% of childhood leukemias and 10% of all CML.
Essential thrombocythemia (ET) is a chronic myeloproliferative disorder, characterized by the proliferation of a pluripotent cell, leading to an increase in the number of platelets. Since ET does not have a distinct cytogenetic or molecular marker, it has been defined by means of negative criteria, one of which is the lack of the Ph 1 chromosome and/or BCR/ABL rearrangement. However, adult patients have been described with a disease resembling ET, but showing Ph 1 chromosome and/or BCR/ABL rearrangement. [1] [2] [3] [4] [5] We report a girl with a Ph 1 -positive and BCR/ABL-positive CMD presenting as ET. A 5.-year-old female, without previous relevant history, came to our hospital because of fever up to 39.5°C, abdominal pain, vomiting, and diarrhea. She was diagnosed as having intestinal infection and these symptoms subsided in 48 h. Physical examination showed splenomegaly 3 cm below the left costal margin and hepatomegaly 1 cm below the costal margin, with no lymphadenopathies or other abnormal signs. Peripheral blood counts showed: hemoglobin 13.6 g/dl, WBC 8.4 × 10 9 /l (57% neutrophils, 38% lymphocytes, 5% basophils) and 2200 × 10 9 /l platelets. Neutrophil alkaline phosphatase score was 40/400, ferritin 12 ng/ml, transferrin 325 g/dl, transferrin saturation 18%, and all other biochemical parameters were normal. The bone marrow aspirate showed a marked megakaryocytic hyperplasia (many megakaryocytes, small in size, with hypolobulated nuclei), aggregates of platelet debris and 3-5% blast; the myeloid and erythroid series were conserved. The study of platelet aggregation showed a decrease of the aggregation with collagen, adrenalin, arachidonic acid and adenosine diphosphate, and was normal with ristocetin. Three months later, the patient still had 3000 × 10 9 /l platelets, WBC 12.2 × 10 9 /l (63% neutrophils, 25% lymphocytes, 4% monocytes, 5% basophils, 3% eosinophils) and hemoglobin 13.4 g/dl with no treatment, and began treatment with hydroxyurea.
Cytogenetic analysis showed a t(9;22). The RT-PCR analysis, performed using published methods, 6 revealed the presence of P210 (b2a2 junction) ( Figure 1a ) and P190 (Figure 1b ) type of BCR/ABL mRNAs in peripheral blood and bone marrow cells. The vast majority of CML cases exhibit a break of the BCR gene in a 5.8 kb region named M-BCR which, depending on the BCR gene breakpoint, produces two types of mRNA by the junction of exon 3 of the BCR gene to exon 2 of the ABL gene (b3a2 junction) or of BCR exon 2 to exon 2 of ABL (b2a2 junction) and both chimeric mRNAs encode a 210 kDa protein (P210). In our case Southern blot analysis confirmed the BCR/ABL rearrangement with a breakpoint in the M-BCR region (data not shown).
Recently, Cervantes et al 1 have suggested an association between b3a2 junction and CML with thrombocythemia, in contrast to Kwong 7 who has suggested that this association may be fortuitous. Our case showed the b2a2 junction confirmed by Southern blot analysis and could support the last hypothesis. In addition to P210 mRNA, there was a P190 BCR/ABL hybrid mRNA. The presence of low levels of mRNA of the P190 protein in most cases of P210 BCR/ABL positive patients has been recently described. 6 Sporadic cases have been reported of adult patients with thrombocythemia higher than 1000 × 10 9 /l and moderate leukocytosis, who presented Ph 1 chromosome and/or BCR/ABL rearrangement. [1] [2] [3] [4] [5] To our knowledge, the case described here is the first pediatric patient with a Ph 1 -positive CMD presenting as ET.
These cases might be considered as at the initial stage of CML, although from the clinical point of view would fit with real ETs with a Philadelphia chromosome. However, the Polycythemia Vera Study Group establishes the presence of t(9;22) of the BCR/ABL hybrid gene as an exclusion criteria for the ET diagnosis. It has been suggested that Ph 1 positive thrombocythemias have clinicopathological characteristics different from those of CML, mainly higher frequency in females, absence of splenomegaly and variable clinical evolution. 2, 4, 5 It will be necessary to describe and follow-up more such cases to see whether they have clinico-biological features in common and behave differently to typical CML. New understanding of the pathogenesis of CML: a prototype of early neoplasia' and broadly agree with their 'Discordant Maturation' hypothesis. However, we were surprised by their view that our published data on BFU-E in CML 2 were not in line with their thinking. They have found that the majority of erythrocyte progenitors in CML are more mature and less capable of extensive proliferation than comparable normal erythrocyte progenitors. We reported that BFU-E in CML formed bursts consisting of more subcolonies than normal BFU-E. 2 Assuming, as we do, that commitment to subcolony formation during the growth of an erythroid burst marks a terminal differentiation event, these two statements imply exactly the same relationship between early and late erythroid progenitors. That is, in order for a given cell population to outnumber its progenitors disproportionately, there must be an increase in its productive capacity either by increasing its probability of self-renewal or by increasing the number of cell doublings separating the two compartments.
We would like to take this opportunity to comment further on the interpretation of our methodology, which relies on the number of subcolonies formed per erythroid burst, ranging from one to the maximum observed. According to Clarkson et al, 1 this phenomenon results from the breaking up of the colonies into subunits at later culture times. Against this interpretation, we have made sequential video recordings which show quite clearly that the cells giving rise to the subcolonies separate prior to the onset of subcolony formation.
